Using an unbalanced panel of about 260,000 Swedish firm-level observations over the period [1997][1998][1999][2000][2001][2002][2003][2004][2005][2006], this paper shows that half of the firms exporting goods are service firms that account for a substantial and increasing share of the total value from exports of goods.
Introduction
In their seminal paper, Bernard and Jensen (1999) listed a number of stylized facts on manufacturing exporters: exporters are better than non-exporters and exporters are larger, more productive, more capital-intensive and pay higher wages. Influenced by Bernard and Jensen (1999) , a surge of studies have tried to determine whether goods firms become exporters (self-selection) or whether exporting improves the performance (learning by exporting).
In contrast to the growing body of analyses of exporting firms, studies of services operating in foreign markets are still very limited. The main reason is lack of data. Very few countries are systematically recording exports from services at the firm level, and typically the only data available is on goods export by services. This paper uses data on goods exports and starts with the very fundamental question: to what extent are service firms engaged in the exporting of goods? Thus, instead of looking for the partly still invisible exports of services, we consider traditional goods exports and derive the income of individual firms, which may be in manufacturing as well as in three broad categories of services; knowledge intensive, retail and wholesale, and transport and rental.
Using an unbalanced panel of about 260,000 Swedish firm-level observations over the period 1997-2006, we show that half of the firms exporting goods are services and that they account for a substantially increasing share of the total value of exports of goods. Between 1997 and 2006 this fraction increased from 25% to 34%. Previous research provides little evidence of the extension of goods exports among service firms or its impact on firm performance. Similar to manufacturing firms, services exporters are distinguishable from non-exporters in several respects: they are larger, they are more physical capital intense and human capital intense and their ownership structures are different. But there are also large variations among exporting service firms. Both in absolute size and growth rate, retail and wholesale firms are more internationalized than other service firms. 4 This paper also provides strong evidence that service firms do become exporters for the same reasons as manufacturing firms. They are a self-selection of larger and more productive and high-equity firms, with more skilled labour, higher capital intensity and stronger links to multinational groups. The export productivity premium is larger for service firms than for manufacturers. No evidence is found to indicate that exporting increases the growth rate of productivity. In contrast, the annual employment growth premium from foreign markets is substantial for business services, 2% per year, while it is 0.5% for the retail and wholesale business. Employment growth among manufacturing firms also benefits from expanded market opportunities in foreign markets. The average growth rate is 0.4%.
Considering the persistency of exporting behaviour, we find a considerable difference between manufacturing firms and services: 94% of manufacturing firms that export one year also export the next year. The corresponding figures for retail and wholesale, knowledge intense services and transport and rental are 86%, 72% and 71 %, respectively. Looking at persistency from the perspective of non-exporters, the pattern of difference between manufacturing and services is similar: 18% of the manufacturing firms that did not export one year started to export the following year. This can be compared with only 6-8% of service firms that switch from non-exporting to exporting from one year to the next.
The paper is organized as follows: First, Section 2 presents the data and some initial findings from the descriptive statistics. Section 3 describes the research methodology and empirical model used. Section 4 discusses the results and Section 5 concludes the paper.
Data and descriptive statistics
The data source used in this study covers the period 1997-2006 and is obtained from Statistics Sweden (SCB). A firm is defined as a legal entity in the data material. The data set consists of balance-sheet information of about 260 000 observations on Swedish firms with 10 or more employees. The downward censoring is motivated by quality issues. This data has been matched with information from other sources on exports, corporate ownership structure, human capital and firm localization. The annual number of firms varies between about 24,000 and 27,000 in the unbalanced panel. Two things should be noted about the data. First, similar to most other countries, Sweden lacks proper information on service exports at the 5 firm level. However, we have access to information on all exports classified as "goods" for both services and manufacturing firms. Second, the study covers all existing firms in Sweden in the relevant size group and over the time span that we are focusing on.
In the empirical analysis we are interested in whether service firms are different exporters compared to manufacturing firms. We distinguish three broad categories for services: (i) Knowledge intensive business services, KIBS, (ii) Retail and Wholesale, RW and (iii) Transport and Rental, TR.
The left side of Table 1 reports the summary statistics for firms in our data. Two important differences between the observed units should be noted. First, we see that manufacturing firms are typically engaged in exports of goods (71%) while service firms are not (17% -31%). Second the average export to sales ratio is about 18% for manufacturers. In sharp contrast the ratio is 0.5% for transport and rental firms, 1.2% for knowledge intense business firms and 2.7% for firms in the retail and wholesales business.
Figure 1: Exporting service firms as a fraction of all exporting firms
The right side of Table 1 reports statistics only for exporting firms. One interesting initial finding is that the total number of service firms exporting goods is about the same as the number of manufacturing firms. Adding a time dimension, Figure 1 above shows that this fraction was somewhat higher (52%) in 2007 than in 1997 (50%) 6 One quarter of the output of the average exporting manufacturing firm is produced for the foreign market, which is substantially larger than the exports to sales ratio for service firms (3% -9%). Despite this, the number of exporting service firms is about the same as the number of exporting manufacturers. Figure 2 shows that the export value from service firms is substantial and increasing. At the beginning of the period we consider here, service firms accounted for 25% of the total export value from goods, which increased to 34% at the end of the period.
. Table 1 also reports that some of the self-selection characteristics that distinguish exporters from non-exporters among manufacturing firms may also be found among services: They are larger, more knowledge and physical capital intense and more often linked to a multinational group. Regarding sales, equity and productivity no distinct conclusions can be drawn from the simple descriptive statistics. Table 2 displays year-to-year transitions of firms serving foreign markets. The left-hand column reports that 82% of the manufacturing firm that did not export one year did not export the next year either. Inversely, we interpret this figure as a substantial degree of switching from non-exporting to exporting among manufacturing firms; nearly one out of five firms on average each year. The fraction of service firms becoming exporters is considerable smaller, 7 only 6-8%. However, in absolute numbers of firms, the extension of switching from nonexporting to exporting is about the same for manufacturing and services. The right-hand column shows that manufacturing firms are more persistent exporters than service firms.
Only 6% of the manufacturing firms exit from foreign markets from one year to the next. This can be compared with nearly 30% among knowledge intense business firms and transport and rental firms. The figure for rental and wholesale is 14%.
Finally, Figure 3 shows the growth of aggregate export value for the four categories of firms between 1997 and 2006. The most volatile development was among business services and transport and rental, and growth was considerable for retail and wholesale (150%) and transport and rental (125%). Over the whole period the growth in export value of business services was fairly modest. Considering only the latter part of the period, however, the growth was substantial. Except for the period following the ICT-crisis at the beginning of the 21st century, the growth rate in export value from Swedish manufacturing was stable and the total increase over the period was about 65%, 
Methodology
The general model we use in this paper is a firm-specific-effect model which may be expressed as:
where y it denotes firm performance by firm i in year t, it x is a vector of regressors including an export dummy, i  controls for unobserved firm-specific effects that may be fixed-effects (FE) or random-effects (RE), and it  is an idiosyncratic error.
A crucial issue is whether the fixed effects (FE) or the random effects (RE) model is the appropriate model for our regression analysis. In the FE model, the unobserved firm-specific effects  i in equation (1) are permitted to be correlated with the regressors it x . In the RE model it is assumed that  i is purely random, implying that it is uncorrelated with the regressors.
Green (2008) stresses that even with results from the standard Hausman test available, choosing between fixed and random effects presents a bit of a dilemma. Both specifications have major shortcomings. Baltagi (2008) suggests that a rejection of the null hypothesis (difference in coefficients not systematic) should not be automatically interpreted as an adoption of the fixed effects model and a non-rejection as an adoption of the random model. Lack of identification due to non estimable time-invariant variables is the price of robustness of the FE specification, while the situation is the opposite if we choose a RE model.
In this paper we make our decision based on the data-generating process as well as particularities of the data, and we choose the FE model as our preferred estimator. The fixed effects model is an appropriate specification if we are focusing on a specific set of N firms, while the random effects model is more appropriate when we are drawing N individuals randomly from the large population (Baltagi, 2008) . We observe all firms in Sweden above a particular censoring level and the data set has characteristics close to a random sample. Moreover, a key-variable is the binary export indicator, which is time-invariant for firms that serve foreign markets over the whole 10-year period observed. Using the FE approach, the effect of this persistent export strategy will not be possible to identify.
In order to test the robustness of the results, however, the RE estimates are compared with output from a fixed effects model. We also extend the sensitivity analysis by including three alternative estimators, pooled OLS, dynamic GMM and a matching approach.
The first model we consider is a logit firm-specific estimator with which we estimate the propensity of a firm to become engaged in export activities. This binary model specifies that
where i  is the random firm specific effects and z =e z (1+e z ). We estimate equation (1) in both the level dimension and first-difference.
Variable selection
Our study is based on extensive firm characteristics of surviving and non-surviving manufacturing and service firms in Sweden during [1997] [1998] [1999] [2000] [2001] [2002] [2003] [2004] [2005] [2006] . The choice of variables to include is inspired by the literature on international trade and corporate finance (see Brown et al., 2009; Himmelberg and Petersen, 1994; ).
The dependent variable in the binary outcome model is 0 if firm i do not export in year t and 1 if it does. In the other models we are interested in how exports contribute to (i) level of labour productivity, (ii) productivity growth and (iii) employment growth among manufacturing and service firms. In the logit estimation, we wish to compare the impact of labour productivity, physical capital, human capital and financial resources available internally to the manufacturing firm versus the service firm on the decision to operate on the global market.
We also include the corporate ownership, geographical location and year dummies among the determinants.
The literature has shown that productivity is a key variable separating exporters from nonexporters among manufacturing firms. We investigate whether this is true for services as well.
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Productivity is measured as value added over ordinary employment. Ordinary employment is employees with less than three years university education. The financial variables in the study are sales and equity. Omitting these variables might contribute to the export indicator variable being overly emphasized in the econometric analysis. Following the standard literature, both variables are normalized by total assets at the beginning of the period. Human capital is regarded as reflecting a firm's capacity to absorb, assimilate and develop new knowledge and technology (Bartel and Lichtenberg, 1987; Cohen and Levinthal, 1990) . We measure human capital, as number of employees with at least three years university. We also control for firm size, which we measure in terms of ordinary employment. Our main interest is to investigate whether services are different exporters. Large firm are more engaged in exports, all else equal, and the descriptive statistics presented here show that manufacturing firms typically are larger than services. To a certain extent, physical capital can also be considered as a size variable.
We have included control variables for corporate ownership structure in the regression analysis. Our data permits us to distinguish between four types of corporate groups: (i) nonaffiliate firms, (ii) uni-national corporations, (iii) domestically-owned multinational enterprises (MNE) and (iv) foreign-owned MNEs. Based on the literature, we assume there are important differences between MNEs and non-MNEs regarding engagement in exports. A considerable fraction of the exports by a typical firm is also trade within the group (see Scherer, 1999; Pfaffermayr and Bellak, 2002; Klette and Kortum, 2004) .
We can identify in the data the localization of the firms at municipality level, and we exploit this information in order to distinguish between firms located in the three Swedish metropolitan areas (Stockholm, Göteborg and Malmö) and firms located in other regional areas. Finally, we include year dummies to capture unobservable time-varying macroeconomic shocks common to all firms.
Empirical results
The results of the empirical analysis are presented in Tables 3-6 . A robustness check of the model specification is reported in the appendix. Table 4 gives the estimates from the binary outcome model and the dependent variable is export. Table 4 estimates the export premium, 
Determinants of selling on foreign markets
Our first model considers the determinants of export for manufacturing and service firms.
Comparing the results for the four subsamples, Table 3 reports that the point estimates for firm size and multinational company are positive and highly significant across the samples.
However, size seems to be more important for manufacturing than for service firms. In conjunction with a growing body of studies on exporting manufacturing firms, we find that the level of productivity and prior market success are positively associated with the decision to enter or stay in the export market. In this paper we measure success in terms of internal financial capacity and the variable is equity normalized for total assets. Our results concerning productivity and equity suggest that the finding that exporters are better than non-exporters is also true for business services and retail and wholesale firms. However, no such link is found for firms in the transport and rental business.
Skill (human capital) and physical capital intensity correlate positively and significantly with the decision to service foreign markets for manufacturing, KIBS and retail and wholesale. The point estimates for transport and rental are positive but not significant. The only systematic differences between manufacturing and services reported in Table 2 concern the regional variables. Being located in one or more of the three Swedish metropolitan areas correlates negatively with manufacturing firms' propensity to export. The result is the opposite for service firms. Table 4 presents the results for the productivity premium from the random effects model.
Export premium on labour productivity
Controlling for sales to assets, equity to assets, human capital, physical capital, firm size, corporate ownership structure and time trend, Row 1 suggests the presence of an export premium on the level of labour productivity for both manufacturing and service firms. The size of the estimate is about 0.02 for the typical firms in manufacturing and in the transport and rental business. Interestingly, the size of the estimate is considerably larger for retail and wholesale, which was the fastest growing export area in Sweden during the period we consider here. The coefficient estimate is 0.08. The estimated premium for knowledge intense business services is also quite sizeable, 0.04%. The coefficient estimates are highly significant for manufacturing, business service and retail and wholesale. The result for transport and rental is significant at the 5% level.
The table reports a high degree of similarity between manufacturers and services regarding several of the controls: Sales-to-assets, equity-to-assets, human capital, being a part of a multinational company and being located in the Swedish capital Stockholm correlates positively and highly significantly with labour productivity. Table 3 suggests that superior firms probably become exporters and Table 4 reports an instantaneous export premium on labour productivity corresponding to 2-8% for both manufacturing and service producers. Table 5 considers the growth effect of being present on foreign markets. Similar to Bernard and Jensen (1999) and a large number of other studies in this area, no additional positive effect from export in terms of higher productivity growth can be found for manufacturing firms. The size of the coefficient is negligible and the estimate is non-significant. The results are the same for the three service regressions. How can the weak link between exports and productivity growth be explained?
First-difference results
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The link between exports and employment growth is shown in Table 6 . In contrast to productivity growth, the elasticity of job growth rate with respect to exports is and significant for both KIBS and retail and wholesale. The magnitude of the growth premium is substantial for business services, 2% per year, and 0.5% for the retail and wholesale business.
Employment growth among manufacturing firms also benefits from expanded market opportunities in foreign markets. The point estimate is significant at the 10% level and the order of magnitude of the estimates is 0.4%. Table 2 show, the individual firms exhibit a substantial persistency in their decision on whether to serve foreign markets or not: more than 80% of the firms who did not export one year did not export the next year either, and more than 70% of the firms that did export one year also exported the next year. Applying the FE estimator to the binary outcome model, reported in Table 3 , would give results only for firms that are observed as both exporters and non-exporters during the period 1997-2006. Persistent exporters and persistent non-exporters will not be included in the regression. These two groups correspond to approximately ¾ of the sample.
Sensitivity analysis
Consider then our results presented in the Appendix. The key-variable is the export-dummy. Andersson and Lööf (2009) show that persistent exporters are distinguished from nonexporters and temporary exporters. They find no relationship between exports and productivity for temporary exporters. Only persistent exporters with high export-intensity benefit from serving foreign markets. However, in the FE-model the effect of being a persistent exporter is wiped out since it is a constant term for these firms. As could be expected, Table A in the Appendix shows no, or only a weak, correlation between exports and productivity. In contrast, the pooled OLS (Table B) 1 , the dynamic Arellano-Bond estimator (Table C) and the matching estimator (Table D) report results close to the RE-estimates shown in Table 4 .
Thus, there are robust results suggesting that the export premium is substantial for knowledge intensive business firms and for retail and wholesale firms. Moreover, it is larger than the premium for manufacturing firms. No impact of exports on productivity can be found when transport and rental services are considered.
Conclusions
This We then show that services become exporters for the same reasons as manufacturing firms.
They are a self-selection of larger, more productive and high-equity firms, with more skilled labour, higher capital intensity and stronger links to multinational groups.
In so far as the persistency of exporting behaviour is concerned, we find a considerable difference between manufacturing firms and services: 94% of manufacturing firms that exported one year also exported the next year. The corresponding figures for retail and wholesale, knowledge intense services and transport and rental are 86%, 72% and 71 %, respectively. Looking at persistency from the perspective of non-exporters, the pattern of difference between manufacturing and services is similar: 18% of the manufacturing firms who did not export one year started to export the following year. This can be compared with 15 only 6-8% switches of service firms from non-exporting to exporting from one year to the next.
Finally, we compare the export productivity premium and the export employment premium for manufacturers and services. The export productivity premium is larger for service firms than for manufacturers. No evidence is found to indicate that exporting increases the growth rate of productivity. In contrast, the annual employment growth premium from exporting is substantial for business services, 2% per year, while it is 0.5% for the retail and wholesale business. Employment growth among manufacturing firms also benefits from expanded market opportunities in foreign markets. The average growth rate is 0.4%. Exporting has no significant influence on the employment growth of transport and rental firms. Standard errors within parentheses. * Significant at 10%; ** significant at 5%; *** significant at 1%
(1) Reference is non-affiliate firms (2) Reference is non-metropolitan firms Year dummies are included in the regressions Standard errors within parentheses. * Significant at 10%; ** significant at 5%; *** significant at 1%
(1) Reference is non-affiliate firms Standard errors within parentheses. * Significant at 10%; ** significant at 5%; *** significant at 1%
(1) Reference is non-affiliate firms (2) Reference is non-metropolitan firms Year dummies, firm size, corporate ownership and localization are included in the regressions 
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